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Introduction

R-404A and R-507 were developed as non-ozone 
depleting hydroflurocarbon (HFC) refrigerants to 
replace R-502 in low and medium temperature re-
frigeration applications and have been in use many 
types of equipment since the 1990’s.  Due to existing 
and potential legislation and regulation related to the 
direct Global Warming Potential (GWP) of refriger-
ants, there is increased interest by equipment owners 
in using lower GWP refrigerant options in order to 
reduce these systems’ total carbon footprint.

Opteon® XP40 is a low GWP hydrofluoro- 
olefin(HFO)-based refrigerant developed to replace 
R-404A/R-507 in positive displacement, direct 
expansion low and medium temperature systems.  
Opteon® XP40 is the registered trade name for a blend 
of HFC-32/HFC-125/HFC-134a /HFO-1234yf 
(24.3/24.7/25.7/25.3 wt. %) with ASHRAE desig-
nation R-449A.  It is commercially available for both 
retrofit of existing R-404A/R-507 equipment as well 
as a suitable replacement option in new equipment.  
Opteon® XP40 offers improved energy efficiency and 
environmental properties versus R-404A/R-507, with 
an AR4 Global Warming Potential (GWP) of 1397 
(vs. 3922 for R-404A).  Opteon® XP40 refrigerant has 
a zero Ozone Depletion Potential (ODP).

Using these retrofit guidelines, many R-404A/R-507 
systems can be converted to operate using Opteon® 
XP40 allowing existing equipment to continue to 
operate safely and efficiently with a greatly reduced 
environmental impact.

Important Safety Information 

Like all Freon®, Suva®, or ISCEON® refrigerants, 
 Opteon® XP40 is safe to use when handled  properly.  
However, any refrigerant can cause injury or even 
death when mishandled.  Please review the following 
guidelines and consult the product Safety Data Sheet 
(SDS), including proper personal protective equip-
ment recommendations, before using any refrigerant.  
At a minimum, appropriate hand (gloves) and eye 
(safety glasses) protection should be used.
•	 Do not work in high concentrations of refrigerant 

vapors.  Always maintain adequate ventilation 
in the work area.  Do not breathe vapors.  Do 
not breathe lubricant mists from leaking sys-
tems.  Ventilate the area well after any leak before 
 attempting to repair equipment. 

•	 Do not use handheld leak detectors to check for 
breathable air in enclosed working spaces.  These 
detectors are not designed to determine if the air 
is safe to breathe.  Use oxygen monitors to ensure 
adequate oxygen is available to sustain life.

•	 Do not use flames or halide torches to search for 
leaks.  Open flames (e.g. Halide detection torches, 
or brazing torches) can release large quantities 
of acidic compounds in the presence of all fluo-
rocarbon refrigerants, and these compounds can 
be hazardous.  Halide torches are not effective as 
leak detectors for HFC refrigerants, as they only 
detect the presence of Chlorine in the refrigerant.  
Chlorine is not present in Opteon® XP40, R-404A 
or R-507, and consequently, these detectors will 
not detect the presence of these refrigerants.  Use 
an electronic leak detector designed to find the 
refrigerants you are using.

If you detect a visible change in the size or color of a 
flame when using brazing torches to repair equipment, 
stop work immediately and leave the area.  Ventilate 
the work area well and stop any refrigerant leaks before 
resuming work.  These flame effects may be an indi-
cation of very high refrigerant concentrations, and 
continuing to work without adequate ventilation may 
result in injury or death.
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Note: Any refrigerant can be hazardous if used 
improperly.  Hazards include liquid or vapor under 
pressure as well as frostbite from the escaping liquid.

Overexposure to high concentrations of refrigerant 
vapor can cause asphyxiation or cardiac arrest.  Please 
read all safety information before handling any refrig-
erant.

Refer to the Opteon® XP40 SDS for more specific 
safety information.  DuPont Safety Bulletin AS-1 
also gives additional information for safe handling of 
refrigerants.

Flammability

Opteon® XP40 is non-flammable. It has been  assigned 
an A1 safety classification under the ASHRAE 
 standard SP34. However as with all HFC-containing 
blends, Opteon® XP40 should not be mixed with air to 
check for system leaks..

General Retrofit Information – 
R-404A/R-507 to Opteon® XP40

Expected Performance of Opteon® XP40 
vs. R-404A

Table 1, based on thermodynamic cycle analysis, pro-
vides a comparison for R-404A and  Opteon® XP40 for 
a number of key performance factors. Actual perfor-
mance for a specific system depends on a number of 
factors, including equipment conditions and operating 
environment.

System Modifications

Lubricant
For most systems operating on R-404A/R-507, the 
polyolester (POE) lubricant currently in the system 
should be suitable for use with Opteon® XP40.  If there 
are questions about the lubricant, or tests indicate it 
is contaminated or has a high acid number, then the 
lubricant should be changed.  Consult with the com-
pressor manufacturer for specific recommendations on 
viscosity and brand of lubricant.

R-404 Alts - Low Temp Conditions 
Condenser = 40 °C; Evaporator = -30 °C; Subcool amount = 4 K: Return Gas T = -10 °C; Comp Eff = 70%

Evap 
(kPa)

Cond 
(kPa)

Disch T 
(°C)

Avg Glide 
(K)

Cap   
(kJ/m3)

Cap 
Rel to 

R-404A

COP COP 
Rel to 

R-404A

Mass 
Flow Rel 

to R-404A

R-404A 206 1,833 87 0.4 1,091 100% 1.598 100% 100%

XP40 174 1,745 106 4.2 1,066 98% 1.684 105% 75%

R-404 Alts - Med Temp Conditions 
Condenser = 40 °C; Evaporator = -10 °C; Subcool amount = 4 K: Return Gas T = 10 °C; Comp Eff = 70%

R-404A 436 1,833 77 0.4 2,489 100% 2.724 100% 100%

XP40 386 1,745 89 4.3 2,468 99% 2.821 104% 75%

Table 1:  Comparison of performance data
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Compressor
Overall system performance (capacity and ener-
gy efficiency) will be similar when operating on 
 Opteon® XP40 as to that when using R-404A/R-507.  

Compressor suction and discharge pressures for 
Opteon® XP40 will differ from R-404A/R-507 and it 
may be necessary to adjust set points and cutouts to 
avoid exceeding the operating limits of the compres-
sor. Consult with the specific system manufacturer for 
guidance.

Opteon® XP40 also has modestly higher (10-20 K) 
discharge temperatures than R-404A.  Again, you 
should consult with your compressor manufacturer for 
details regarding operation of your specific compressor 
on Opteon® XP40.

Expansion Device
Opteon® XP40 has a lower mass flow rate (~20-25%) 
than R-404A, but should be within the usable range of 
a properly sized and installed R-404A expansion device 
and should not require replacement.  Some adjustment 
to the expansion valve(s) may be needed in order to 
reset the superheat following conversion of the system.  
Use the PT chart (dew point (sat vapor) values) at the 
end of this guide for correct measurement and setting 
of evaporator superheat.  If you have further questions, 
consult with the expansion device manufacturer for 
correct valve sizing and superheat adjustments.

Line Sizing
Opteon® XP40 has lower mass flow rates and density 
than R-404A/R-507.  It is recommended that the 
existing refrigerant line sizing be checked to verify that 
the system pressure drops and line velocities are ac-
ceptable with the new refrigerant.  Correct pipe sizing 
is important in order to assure adequate refrigeration 
capacity and sufficient oil return to the compressor. 

Condenser and Evaporator
Due to the differences in suction pressure between 
Opteon® XP40 and R-404A, it may be necessary 
to reset pressure regulators and pressure cutouts to 
properly operate the system.  The discharge pressure of 

Opteon® XP40 is slightly lower than R-404A and may 
require slight adjustments to condenser fans and head 
pressure controls.

Opteon® XP40 is a blend refrigerant, therefore when 
setting superheat, the dew point (saturated vapor) in 
the PT chart should be used.  Similarly, the bubble 
point (saturated liquid) should be used for measuring 
sub cooling.

System Controls
Many supermarkets use refrigeration control systems 
and methodologies that rely on the pressure-temper-
ature relationship of a specific refrigerant for proper 
operation.  During conversions from R-404A/R-507 
to Opteon® XP40; although the controls will likely 
function adequately, for optimal performance, they 
should be updated for operation using R-449A re-
frigerant properties.  Consult with the control system 
manufacturer for guidance on updating refrigerant 
data or operating instructions when using Opte-
on® XP40 (R-449A). 

Retrofit of R-404A/R-507 Systems to 
 Opteon® XP40

The following detailed steps are the recommended 
procedure for retrofitting R-404A/R-507 Systems to 
Opteon® XP40:

1. Establish Baseline Performance with 
R-404A/R-507:  
Collect system performance data while R-404A or 
R-507 refrigerant is in the system.  Check for cor-
rect refrigerant charge and operating conditions.  
The baseline data of temperatures and pressures at 
various points in the system (evaporator, condenser, 
compressor suction and discharge, evaporator vapor 
superheat, and condenser liquid sub cool) at normal 
operating conditions will be useful in noting any 
deficiencies in system operation and when optimiz-
ing operation of the system with Opteon® XP40.  A 
System Data Sheet is included at the back of this 
bulletin to record baseline data.
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2. Check Lubricant

For most systems operating on R-404A, the POE lu-
bricant currently in the system should be suitable for 
use with Opteon® XP40.  If there are questions about 
the lubricant, or tests indicate it is contaminated or 
has a high acid number, then the lubricant should be 
changed.  Consult with the compressor manufacturer 
for specific recommendations on viscosity or brand 
of lubricant.

3. Remove the R-404A/R-507 Charge into  Recovery 
Cylinders
 Remove the entire R-404A refrigerant from the 
system into a recovery cylinder(s).  Weigh the 
amount removed to use as a guide for the quantity 
of Opteon® XP40 to be charged to the system.

4. Replace Filter Drier
It is routine practice to replace the filter drier during 
system maintenance.

5. Perform Other System Modifications
Perform any system modifications or upgrades as 
needed for the system.

6. Evacuate System and Check for Leaks
To remove air or other non-condensable gases and 
any residual moisture from the system, evacuate the 
system to < 1.32 mbar (EN 378). If the system is not 
able to hold vacuum it may be an indication of a leak.  
After vacuum test, pressurize the system with dry 
nitrogen, taking care not to exceed the system design 
maximum pressure, and check for leaks. Do not use 
mixtures of refrigerant and air to check for leaks as 
these mixtures can become combustible. After leak 
checking, remove residual nitrogen with a vacuum 
pump.

7. Charge System with Opteon® XP40:
Opteon® XP40 is a blend, so it is important to 
remove liquid only from the charging cylinder.  
(If the cylinder does not have a valve with a dip tube, 
invert the cylinder so that the valve is underneath 
the cylinder.)  The proper cylinder position is often 
indicated by arrows on the cylinder and the cylinder 

box.  Once liquid is removed from the cylinder, the 
refrigerant can be allowed to enter the refrigeration 
system as liquid or vapor as desired. 

Warning:  Do not charge liquid refrigerant into the 
suction line.  This can cause irreversible damage 
to the compressor. Use the manifold gauges or a 
throttling valve to flash the liquid refrigerant to a 
vapor prior to entering the suction line.

In general, refrigeration systems will require a slightly 
larger charge size of Opteon® XP40 than the original 
R-404A or R-507 charge.  The optimum charge will 
vary depending on the system design and operating 
conditions.  The initial charge should be approxi-
mately 85% of the standard charge size for R-404A 
or R-507.  After startup and adjustment, the final 
charge amount will be approximately 105 % of the 
R-404A or R-507.

8. Startup System and Check Operation:
•	 Monitor and adjust TXV and/or charge size to 

achieve optimum superheat/sub cooling.
•	 Monitor oil levels in compressor.  Add oil as 

required to maintain proper levels.

9. Label System with New Refrigerant and Lubri-
cant
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Checklist for Opteon® XP40 Retrofit

☐  1. Establish baseline performance while operating on R-404A/R-507. (See data sheet for recommend-
ed data.)

☐  2. Consult the original equipment manufacturer of the system components for their Recommendation 
on the following:

Plastics compatibility
Elastomeric compatibility
Lubricant (viscosity, manufacturer, additives)
Thermal expansion device sizing
Retrofit procedures to sustain warranty if applicable

☐  3. Check quality of existing POE oil and change if necessary

☐  4. Complete system modifications (TXV, line sizing, etc.) based on engineering analysis 

☐  5. Replace filter drier with new drier approved for use with retrofit refrigerant 

☐  6. Reconnect system and evacuate with vacuum pump 

(Evacuate to full vacuum [132 Pa (1.32 mbar) per EN 378-4:2013]).

☐  7. Leak check system. (Re-evacuate system following leak check.)

☐  8. Charge system with R-449A refrigerant.

Initially charge ~85% by weight of original equipment manufacturer specified R-404A charge.

Amount of refrigerant charged:  _____________

☐  9. Start up equipment and adjust charge until desired operating conditions are achieved

If low in charge, add in increments of 2–3% by weight.

Amount of refrigerant charged:  _____________

Total Refrigerant charged:  _____________

☐  10. Label components and system for type of refrigerant and lubricant

☐  11. Conversion is complete!
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Date/Time  
Refrigerant
Charge Size (kg)
Ambient Temp. (°C)

Compressor
Suction T (°C)
Suction P (MPa/bar) 
Discharge T (°C)
Discharge P (MPa/bar)

Evaporator
Coil Air/H2O In T (°C) 
Coil Air/H2O Out T (°C)
Operating Service Temperature (°C)

Condenser
Coil Air/H2O In T (°C)
Coil Air/H2O Out T (°C)

Superheat and Subcool (derived values) 
Refrigerant T at Superheat Ctl. Pt (°C)
Calculated Superheat (K) 
Exp. Device Inlet T (°C) 
Calculated sub-cool (K)

Motor Amps (if rack: total)

System Data Sheet

Type of System/Location: ___________________________________________________________________________________
Equipment Mfg.: ____________________________________ Compressor Mfg: ____________________________________
Model No.: _________________________________________ Model No. _________________________________________
Serial No.:__________________________________________ Serial No.: __________________________________________
Date of Manufacture: _________________________________ Date of Manufacture:  _________________________________
Original Charge Size:  _________________________________ Lubricant Type: _____________________________________
Lubricant Charge Size: ________________________________ Drier Mfg: _________________________________________
Drier Type: _________________________________________
Condenser Cooling Medium:  __________________________
Expansion Device (check one):

Capillary Tube: ___________________________________
Expansion Valve: __________________________________ Manufacturer:  ______________________________________

Model No.: _________________________________________
Control/Set Point: ___________________________________
Location of Sensor: ___________________________________

Other System Controls (ex.: head press control): __________________________________________________________________
_______________________________________________________________________________________________________
_______________________________________________________________________________________________________
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Appendix I.

Opteon® XP40 (R-449A) Temperature-Pressure Data (SI)

Temp 
°C

Sat Liq P 
kPa

Sat Vap P 
kPa

-40 134.18 100.94
-39 140.39 105.97
-38 146.83 111.2
-37 153.5 116.62
-36 160.41 122.26
-35 167.55 128.1
-34 174.94 134.16
-33 182.59 140.44
-32 190.49 146.96
-31 198.65 153.7
-30 207.08 160.69
-29 215.78 167.92
-28 224.77 175.41
-27 234.04 183.15
-26 243.61 191.15
-25 253.47 199.43
-24 263.64 207.98
-23 274.12 216.81
-22 284.92 225.93
-21 296.04 235.35
-20 307.5 245.07
-19 319.28 255.09
-18 331.41 265.43
-17 343.89 276.09
-16 356.73 287.07
-15 369.93 298.39
-14 383.49 310.05
-13 397.44 322.06
-12 411.76 334.42
-11 426.47 347.15
-10 441.58 360.24
-9 457.09 373.7
-8 473.02 387.55
-7 489.35 401.79
-6 506.11 416.43
-5 523.3 431.47
-4 540.93 446.92
-3 559 462.79
-2 577.52 479.08
-1 596.5 495.81
0 615.94 512.99
1 635.86 530.61

Temp 
°C

Sat Liq P 
kPa

Sat Vap P 
kPa

2 656.25 548.69
3 677.14 567.23
4 698.51 586.24
5 720.39 605.74
6 742.78 625.73
7 765.68 646.21
8 789.11 667.2
9 813.06 688.7

10 837.56 710.72
11 862.6 733.27
12 888.19 756.36
13 914.35 780
14 941.07 804.2
15 968.37 828.96
16 996.25 854.29
17 1024.73 880.2
18 1053.8 906.71
19 1083.49 933.82
20 1113.78 961.54
21 1144.7 989.87
22 1176.25 1018.84
23 1208.44 1048.44
24 1241.28 1078.69
25 1274.77 1109.6
26 1308.92 1141.18
27 1343.75 1173.44
28 1379.25 1206.38
29 1415.44 1240.02
30 1452.33 1274.37
31 1489.92 1309.44
32 1528.22 1345.25
33 1567.24 1381.79
34 1606.99 1419.08
35 1647.48 1457.14
36 1688.72 1495.97
37 1730.71 1535.6
38 1773.47 1576.02
39 1816.99 1617.25
40 1861.3 1659.3
41 1906.4 1702.19
42 1952.29 1745.94
43 1998.99 1790.54

Temp 
°C

Sat Liq P 
kPa

Sat Vap P 
kPa

44 2046.51 1836.02
45 2094.86 1882.39
46 2144.04 1929.67
47 2194.07 1977.86
48 2244.94 2026.99
49 2296.68 2077.07
50 2349.3 2128.11
51 2402.79 2180.14
52 2457.18 2233.17
53 2512.46 2287.21
54 2568.66 2342.29
55 2625.78 2398.43
56 2683.83 2455.64
57 2742.81 2513.94
58 2802.75 2573.37
59 2863.64 2633.93
60 2925.51 2695.66
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Opteon® XP40 (R-449A) Pressure-Temperature Data

P 
bar (g)

Sat Lip T 
°C

Sat Vap T 
°C

0.0 -46.4 -40.3
0.2 -42.5 -36.5
0.4 -39.2 -33.2
0.6 -36.2 -30.2
0.8 -33.4 -27.5
1.0 -30.9 -25.0
1.2 -28.6 -22.7
1.4 -26.4 -20.6
1.6 -24.4 -18.6
1.8 -22.5 -16.7
2.0 -20.7 -14.9
2.2 -19.0 -13.2
2.4 -17.4 -11.6
2.6 -15.8 -10.1
2.8 -14.3 -8.6
3.0 -12.9 -7.2
3.2 -11.5 -5.8
3.4 -10.1 -4.5
3.6 -8.9 -3.2
3.8 -7.6 -2.0
4.0 -6.4 -0.8
4.2 -5.2 0.4
4.4 -4.1 1.5
4.6 -3.0 2.6
4.8 -1.9 3.6
5.0 -0.9 4.7
5.2 0.2 5.7
5.4 1.2 6.7
5.6 2.1 7.6
5.8 3.1 8.6
6.0 4.0 9.5
6.2 5.0 10.4
6.4 5.8 11.3
6.6 6.7 12.1
6.8 7.6 13.0
7.0 8.4 13.8
7.2 9.3 14.6
7.4 10.1 15.4
7.6 10.9 16.2
7.8 11.7 17.0
8.0 12.4 17.7
8.2 13.2 18.5
8.4 13.9 19.2
8.6 14.7 19.9
8.8 15.4 20.6
9.0 16.1 21.3
9.2 16.8 22.0
9.4 17.5 22.7

P 
bar (g)

Sat Lip T 
°C

Sat Vap T 
°C

9.6 18.2 23.4
9.8 18.9 24.0

10.0 19.5 24.7
10.2 20.2 25.3
10.4 20.8 25.9
10.6 21.5 26.6
10.8 22.1 27.2
11.0 22.7 27.8
11.2 23.3 28.4
11.4 23.9 29.0
11.6 24.5 29.6
11.8 25.1 30.1
12.0 25.7 30.7
12.2 26.3 31.3
12.4 26.9 31.8
12.6 27.4 32.4
12.8 28.0 32.9
13.0 28.6 33.5
13.2 29.1 34.0
13.4 29.7 34.5
13.6 30.2 35.1
13.8 30.7 35.6
14.0 31.2 36.1
14.2 31.8 36.6
14.4 32.3 37.1
14.6 32.8 37.6
14.8 33.3 38.1
15.0 33.8 38.6
15.2 34.3 39.1
15.4 34.8 39.5
15.6 35.3 40.0
15.8 35.8 40.5
16.0 36.3 40.9
16.2 36.7 41.4
16.4 37.2 41.9
16.6 37.7 42.3
16.8 38.1 42.8
17.0 38.6 43.2
17.2 39.1 43.6
17.4 39.5 44.1
17.6 40.0 44.5
17.8 40.4 44.9
18.0 40.8 45.4
18.2 41.3 45.8
18.4 41.7 46.2
18.6 42.2 46.6
18.8 42.6 47.0
19.0 43.0 47.4

P 
bar (g)

Sat Lip T 
°C

Sat Vap T 
°C

19.2 43.4 47.8
19.4 43.9 48.2
19.6 44.3 48.6
19.8 44.7 49.0
20.0 45.1 49.4
20.2 45.5 49.8
20.4 45.9 50.2
20.6 46.3 50.6
20.8 46.7 51.0
21.0 47.1 51.4
21.2 47.5 51.7
21.4 47.9 52.1
21.6 48.3 52.5
21.8 48.7 52.9
22.0 49.1 53.2
22.2 49.4 53.6
22.4 49.8 53.9
22.6 50.2 54.3
22.8 50.6 54.7
23.0 50.9 55.0
23.2 51.3 55.4
23.4 51.7 55.7
23.6 52.0 56.1
23.8 52.4 56.4
24.0 52.8 56.8
24.2 53.1 57.1
24.4 53.5 57.4
24.6 53.8 57.8
24.8 54.2 58.1
25.0 54.5 58.4
25.2 54.9 58.8
25.4 55.2 59.1
25.6 55.6 59.4
25.8 55.9 59.7
26.0 56.3 60.1
26.2 56.6 60.4
26.4 56.9 60.7
26.6 57.3 61.0
26.8 57.6 61.3
27.0 57.9 61.6
27.2 58.3 61.9
27.4 58.6 62.3
27.6 58.9 62.6
27.8 59.3 62.9
28.0 59.6 63.2
28.2 59.9 63.5
28.4 60.2 63.8
28.6 60.5 64.1
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The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to be reliable.  It is 
intended for use by persons having technical skill, at their own discretion and risk.  The handling precaution information contained 
 herein is given with the understanding that those using it will satisfy themselves that their particular conditions of use present no 
health or safety hazards.  Because conditions of product use are outside our control, we make no warranties, express or implied, and 
assume no liability in connection with any use of this information.  As with any material, evaluation of any compound under end-use 
conditions prior to specification is essential.  Nothing herein is to be taken as a license to operate under or a recommendation to 
infringe any patents.

Copyright © 2014 DuPont. All rights reserved. The DuPont Oval Logo, DuPont™, Opteon® and all products denoted with ® or ™ are 
 registered trademarks or trademarks of E.I. du Pont de Nemours and Company or its affiliates. The GWP logo is registered copyright of   
E. I. Du Pont de Nemours and Company.

For more information on the Opteon® family of 

 refrigerants or other DuPont Refrigerants products vist 

opteon.com


